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ABSTRACT 

ACTIVE IMMUNIZATION Or A HUMAN AGAINST 
NAJA NAJA VENOM 

A Preliminary Report 

OBJECT 

To determine whether or not a human eubject could be immunised 
against the bite of the Indian cobra (Naja naja ). To study the develop¬ 
ment and titer o! neutralising antibodies produced. To determine any 
pathological conditions produced by the injectione during the course of 
immunisation. 

RESULTS 

Testa demonstrated the theoretical neutralisation potential of the 
subject's circulating globulin to be approximately 100 mg Naja naja 
venom. Examination of the subject during and after the course of the 
immunisation schedule revealed development of no pathological con¬ 
ditions. 

CONCLUSIONS 

Using venoms with little or no local toxicity, it appears that man 
may be safely immunised. 


APPROVED: 


Colonel, VC 

Director, Pathology Division 



Colonel, MC 
Director 



i 







ACTIVE IMMUNIZATION OF A HUMAN AGAINST 
NAJA NAJA VENOM 

A Preliminary Report 

Became of the complexity of venom protein* and their great 
local and ayatemic effecta, active immunisation haa been confined to 
animala utilised in the production of commercial antivenins. In this 
itudy the feasibility of a safe and practical method of immunisation of 
man against snakebite has been explored. 

Parrish and Pollard ft) found that immunity against the effect 
of snakebite did not exist among 14 human subjects, each of whom had 
been bitten two or more times by Crotalid snakes. However, the de¬ 
velopment of a persistent immunity might not be anticipated in this 
group because envenomation occurred from I-year to 14-year inter¬ 
vals, and the members of the group were also treated with antivenins 
following snakebite. The first observation of active immunisation 
against snakebite was reported by Haast and Winer (J). A subject 
(human) was given repeated injections of crude cobra venom over a 
period of I-l/I years. A maximal injection oi 40 mg of venom was 
tolerated, and this quantity of venom is lethal in the absence of im¬ 
munity. Immunological tests were not performed with the serum or 
globulin to determine the degree of protection afforded by these in¬ 
jections, but the 40 mg immunising dose of venom he tolerated is 
significant. 

Wiener (3) described in one human subject the titer rise and 
persistence effected by repeated injections of Australian Tiger Snake 
venom. This subject survived the bite of a snake of this specie* with 
little difficulty subsequent to his immunisation. 

In this laboratory, in an attempt to measure the development of 
neutralising antibodies, a human subject was given 17 injection* con¬ 
taining increasing amounts of Indian cobra ( Naja naja) venom. Venom 
solutions were passed through a mill-pure filter and then added to an 
equal volume of a 4% Sodium Alginate adjuvant.* The 17 injections 
were given over a period of b months (Fig. 1). Ten ml of blood was 
withdrawn from the subject after the 4th, 7th, and 10th injections. 

Five hundred ml of blood was withdrawn after the 11th injection, and 

*5odium Aiignat* Adjuvant, Colab Laboratories, Box 66, Chicago 
Heights, Illinois. 
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1 liter afte' the 17th. Globulin* were separated (rum serum by am¬ 
monium sulfate precipitation, and the antivenin titer was determined 
by neutralisation of Naja naja venom in 18-20 Cm Swiss mice. Iden¬ 
tical neutralization testa were conducted by a commercial laboratory 
(Fig. 2). 

The results ol this study show a development of active immuniza¬ 
tion against cobra venom. One ml of the globulin solution neutralized 
3( mouse LO^qs (.244 nig venom). Since it required 100 ml of whole 
biood to produce 1 Cm of the crude globulin, it is estimated on a blood 
volume basis that 40 Gm are present in the subject's circulation. This 
circulating globulin alone therefore should neutralize a dose of 100 mg 
cobra venom. This calculation does not take into account the extra- 
vascular globulins present in the area of envenomation, which them¬ 
selves are capable of venom neutralization. 

The subject receiving rubra venom was under observation by a 
physician. Periodic blood and blood chemistry examinations were con¬ 
ducted to determine possible pathological conditions arising from the 
injections. Examination of the subject during and after the injections 
indicated the absence of pathological response to the venom except for 
local swelling and pain which persisted from 1 to J days in the area 
of injection, f or a 2-week period after the I *th injection of venern, 
the subject's blood pressure was elevated slightly. 

The potential advantages of active immunization of man aeainst 
envenomation have been recognized for many years. The presence of 
locally necrotizing enzyme* in some venoms still present* a formidable 
obstacle. However, in venoms with little or no local toxicity it appeals 
that man may be safely immunized. 
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D...M Cray Schaal Micih. Uhr.tr. OlaatM-Salaa. I. C. 

Sraaa Oaiv, Pafchalafr Daft. CM.altMl, Ft a.IhKi. R. I. 

CU.M al la.leal Ctaatll.t., r.fai.f Mcllll Baaarlal Llhtatr. Laaa Llafa. Calif. 
C.IIafa «f Phr.ictM. af Phi laOalfhla. Ltht.tr, Phllanlfhle. Pa. 

C.laahi. 0.1a, Daft .1 Parch.laar- Rat T.th, R. T. 

C.laahia Oaia, ■Mlic.l Uhr.tr, Rat T.th, I. T. 

canal! Data. Caalral Sari.I Rat.tf Dafatiaaat. llhaea. R. T. 

Car.all Uala. Rtflt.1 Uhr.tr, Baa T.th, I. T. 
ctaiahtaa Oala, BaOical Pharaacr Uht.tr, (feaha. Bah. 

Datiaaaih C.IIafa, Dm* fllaaaOlaal Uht.tr, NMaa.r ■ ■. 

Caatya fa.hla.laa Oala. Offica .f R aa a a Ra.aarcaa haaaareh. BlaaaaOrta. fa. 

Rataarl Oala. BaOl.al Uht.tr, Baalaa. feta. 

laliaa Oala. Bafl.al Caal.i Llhtatr. laflMaf.lt.. laO. 

Sail... Data, ScLa.l af ■aOl.iaa Uhratf. Slaaala.laa, 1.0, 

J.flaraaa BaOi.al Callafa. Uhratf. Philafalfhl., Pa. 

Jata. Bafhla. Oala. fain BaOi.al Uhratf. ■alllMta. M. 

Kaaaaa Slat. Oaia. Oafatlaaal af Pafahalaff. BMhattM. Km, 

Laaa UaOa tala, fhila aaaatlal Bat tea I Uhratf. Laa 4af.lt., Calif. 




RADICAL COLLCSC SCHOOL LIHRAHICS AHD DCPTS C..t, 


DISTHlHUTiOH 

<••1- H«* Uaiv. Likiarf, ItlMakaa, Via, 

Medical C«ll»q* af Vlfqiata, Taafkiaa<McC«« Ukraif, RickM#4, T«. 

Me* Terk Acade ay af Mediciae Likrarf, Nee Verb. M. T. 

He* Tevk Uai*. Celleqe el Medic tee, Research Ditiaiaa, Mee Verb. M. T. 

Mee Terh Celled# el Esqr, Research Diflalaa, Nee Yerb. N. T. 

Mee Terh Uatf. Medical Ceater Library. Mee Yerb. N. T. 

Me: (heeetera Uaiv, Deper teeet ml Peycbeiaqy. Erase tea. XU. 

Mertheeeteta Uaiv, Nadi* el Scheel Library. Chicane. Ill. 

Ob ta St ete Uai*. Cbeatcal Abstracts Service. Celeabee. Obie 

Obie State Uaiv. Csqr Layer teeet Statiea, Syeteae Research Creep. Celeabea. Obis. 

Obte State Uaiv. Psyche 1 ia«f«ietles Leberetery. Celeabea. Obae. 

Obis State Uaiv. Research Ceater, Avietiee Payeheleqy Leberetery. Celeabea. Obie. 

Obie State Uaiv. Scheel ml Optsaetry. Celeabea. Obie. 

Obie State Uaiv. Topes Library. Celee**ee. Obie 
Psrdee Ueav, Depar teeet ml Psyrhele^y. Lafayette. led. 

Rsah Hsaicel Cslleqe Library. Cbiceqe. 111. 

St. Les as Uaiv. Medical Scheel Library. 3». Leeae. Me. 

Steaierd Uaae. Leae Medical Library. Pale Alta. Calif. 

State Uaiv ml leae. Celleqe ml Mediciae Library, leae City. leae. 

State Ueav ml leae. Uaiv Masy. Dept ml Oteleryaq A Nasi 1lefeclat Ssrq, leae City. leae. 
state Uaiv at Mee Terh. Aaeatbee lately Depsr teeet. Preeblya. N. T. 

State Uaiv ml Mae Terh. Medical Library. Daaataaa Medical Ceater. Breehfye. M. T. 

Tesaa Medical Ceater Library. Jease M. Jeaes Library Bldq. Maastaa. Tea. 

Tafts Usiv. Nsaas Esq i seer is<t Isferaatisa Aaalysis Service. Medferd. Mase. 

TeJaae Uaiv. Scheel ml Mediciae, Res Orleeae. La. 

Veederhilt Uaiv. Heepifal Library. Bireieebae. Ale, 

Usiv sf Aloheea. Medical Ceater Library. Blraiaqbaa. Ala. 

Uaiv af Arbaasaa. Medical Ceater Library. Little Rack. Arh. 

Uaiv af Bsffala. Departaeat af Psycheloqy. Baffcla. R. T. 

Uaiv af Baffala. Health S'-ie ares Library. Boffelc. N. T. 

Uaiv af Celifsrai-*, Biaaediral Library, Lea Aaqelea. Calif. 

Dai* af Chicaqa, Redieties Lsbsratery. Chicaqa. 111. 

Uaiv af Ciaciaseti, Cal 1*4* sf Mediciae. getterteq l.rb. Claeitsitl. 3t ie 
Uaiv af rianda. Calleqe af Mediciae. Geiaeeville. Tie. 

Uaiv af Cearqia. Deper teeat ml Psyrbalaqy. Atheee. Ca. 








MEDICAL COLLEGE/SCHOOL LIOAACICS AMD DEPTS Cat. 


DISTDIMOTICM 

Obi* ml llltaai*. latNt^lnl Labaralary. Ckieaya. Ill. 

Obi* ml llltaata. Aalatiaa hftk >!H1 Labaralary. Sa*ay, Ill. 

Obi* at Illlaala. Dat'aaa*'* Otalalaa Library. Orbaaa. Ill. 

Obla ml Illlaala. Mp a bch mm* Maarlay Cltal . Oa a ya lya. Ill. 

Obi* af Ullaa'a. Traiatac Daaaarek Labaralary, Orbaaa. HI. 

Oat* af Xaaaaa. Claabaatay hfltal Library. Eaaaaa City. Eaa. 

Obi* af Eaaaaa. fifckrliyy D*yar taaal , Maabattaa. Eaa. 

Oht* af Eaataaby. Paycbalayy Ompmrxmmmt. Laalaytaa. Ey. 

Obi* af L**la«!ila. MaAtcai Library. Laataaill*. Ey. 

Obi* af Marylaab. Maalik Salaaaaa Library. Datllaara. HA. 

Oat* ml Mtaal. Scbaal af Mabtrlaa. Dayana**! af Oylhalaalayy. *1 at. Tla. 

Obi* ml Mlaat. Scbaal af hflrlar. Dayartaaat af Payckalayy. Caral Cablaa. Tla. 

Dal* ml Mlchiya*. Caaaral Library at Sarlala A Dacaaaata. Aaa Arkar. Mick. 

Oat* af Mtaaaaata. Sarlala Dlalataa library. Mlaa.ayalla. Mlaa. 

Oal* ml Nlaataalyyi. Mablcal Cbblar. D*ala*4 M*4lcal Library, Jmmkmmm. P‘aa. 

Obi* ml Mtaaaarl. Mat leal Library. Calaabla. Ha. 

Oal* ml Mahraaba. Call*** ml Mattel** Library. Oaaba. Dab. 

Obi* ml Marib Caraltaa. Dl» af Maallfc Affair*. Maaarlal Naay Library. Ckayal Mill. *a. 
Oal* af Ohlabaaa. MatIcal Caarar Ubrary. Ohlabaaa Clly. Obla. 

Oal* ml Or mm mm ■ Metical Scbaal Library. Partlaat. Or*. 

Oal* ml Orayaa. Dayartaaat ml Daraatalayy. Partlaat. Or*. 

Dal* ml Plttabaryh. Oayar I Baal af Payckalayy mm* Datlaleyy. Plttabaryb. Pa. 

Oal* *f Plttabaryb. Talk Library. Plltakarfb, h. 

Oal* af Sackaalar. Alaat* Ea*r«y Prafact. Dacbaatar. M. T. 

Oal* *1 Dacbaatar. Dayartaaat ml Payckalayy. Dacbaatar. D. T. 

Oat* af Dacbaatar. Scbaal af Matin** « Daatlatry. Cackaatar. D. T. 

0*1* af Bacbcatar. Itraa* baaarlal Maayltal. Dacbaatar. M. T. 

Oat* ml Saatkara Cjllfcrala. Scbaal ml Matlcle* Ubrary. La* A*y*l**. Calif. 

Obi* ml Saatkara Callfarala, Serial* Ubrary. La* Aay*la*. Calif. 

Oat* af Death Dabata. Metical Ubrary. Paralitica. S. D. 

Obi* at T**a**aa*. Mi*b»y Maaarlal Library. Mraybl*. Taaa. 

Oal* ml Taaar. Ik* Datlablalayy Labaralary. Aactl*. Ta*. 

Obi* *f Taaa*. Matlccl Draack Ubrary. C#l»**t*a. Ta*. 

OBI* ml Taaaa. Sfrrd 4 Dear lay dial*. Aaall*. Taa 

Oal* ml Otab. Ubrary af Metical Oaiaacca. Salt Lab* City. Slab. 

Obi* ml faraaal. Cal lay* ml Mattel** Ubrary. Marliaytaa. *». 

Obi* af flrylal*. Scbaal ml MaAlaia*. Dlbatbfatlea. Cbcrlatta#*!lla. »*. 












mcdicu. collccc/sciool liumiu tro oerra ceet 


Dimiwrua 

hi* af VI if tat a. Mini Ukrer*. Ilal* iHftul, Ckarletteaaille. (a. 
h ‘* •* **»ft«ta. H* «k elep* Depart aval. Ckarlattaeailia. Ta. 
ki* al Daakiaptaa, keeltk laiaaaaa Ukrer*. laattU. leak. 
hl ' •* ttaaaaaia. Mkiael Waal Ukrar*. Miaee. 01*. 

Itoti a# Dieaaeeia. Peyakelep* Stifle* Olaiataa. Mtaaa. ft a. 

•■»»• Itata Mil*. Mini Ukrar*, Dalratt, Si a*. 

•**1 Viiflaie hit, Mlaal Caaiar Ukrar*. Mpeetaea. V. fa. 

kakaal at Mlitaa, Otalapi* kaaaa i ak Lakereter*. Mae Maee, Caaa. 
la*lai fat*, hfartaaal a( Pa**kel*e*. Ciaataaatl. Okie 

roaeic* 

kaaaaalaaa Daft. Daft Lae*lap Ukrar* far Be Ik Teak. Daataa SDk. Tarkaklra. bfM 
kaatlaaa Eakaaaf. Tka r* ralaalaaat kaartra. It tat laaiM kttaaka. Leake*. Inlaat 
Millek Iraf Mint Ltalaaa Of fleer, Irttlak Calaaay. Daakiaptaa. D. C. 

Drltiak Deaf Half Offlaat. Daa|aata rraaklla Sta. kttai r. f. Cilia, faaklaataa. D. C. 
Caaa*lea Ltalaaa Otllaai. Otftaa at tka ketfeea Oaaaral. Paekleplea. D. C. 

Ckeate* Dealt* Daa laal. karat C aaaal Deaf, kttai Dalai kiiaaaka*. taakaa. Caplea* 
Caaaaaker D. I. Daaaal. M Ga Ckef Da La. Dailaa. Mila. Dream 
Dafaaaa kaaaaiak Maker. Caaa*laa Jaiat (tall, faaklaataa. D. C. 

0*. Mitt 1. laiaaaaa. tti Pkfetel Daft. Ike laat at Oaeaf kaeltk. kalatakt. rtalaa* 

D*. Tea kaiaal1. Daft #1 Dlatataaf. Caiallaaka laat. kt aa k ka la. Daitia 

*»• 0. D. tfa*a—. lit Iff 1 Hiatal Lafc. m I O.r.D. dirt i at kl a a a. ... S. Milaa 

Claklt Daaaakiaa Cata late 0**. Tka kat'l laat at kaiaal kaallk. Takfa, Jafaa 

Caaaala *a Seal*** kllltai, T. Cia kaattaa, kttai c»|iita C.C. klakee. *-Haaaaa* 

Caiaaa kllltai* ktteake.rekarel ktalati* at Dafaaaa. faaklaataa. D. C. 

laat at Cllaiaal Caper Deifai*. kttat Da. Uak*. Pi a * * * . Cia. Caaakaataaakta 

laal at Caper MkkSerp. kttat Da. kaaa Sat**, ft I kali at kaatiaal. Deal l eat. Caaa* a 

laat at M*eielea*. Ml* at Plea, kttai Calaaffa Daiaaal. flea. Ilal* 

Lakaiatai* at Caaaral Patiala** Tka rap*, kttat fiat X aaaa k. Deaf. LI ape- Dalfiaa 
Mint kaiaaaaa Ltkiar*, Mlearalt* at klkarta. Ckaaa’.aa. klkaata. C aaaka 
Oafai* Mia. Papal tea* I *f Baaaa kaataa*. kttat Da. k. D. Uak. Oafaik. b*M 
Plat D. kua aa tt. Dli laat ka Claaaiaa rialalaplaa, Daataatkaa. Dieppe* 

Drat k. V. Dltakkaaa. J. I. I kaafaaa H*atal Lafc. karka kata, Rarka. bflaak 
Drat D. I. Mia *. Ml* at D. itef f arkakira. laa la. Stef ferkaktra, Dtflaa* 

Drat 1. k. P. Staaaaaaa Paaall* at Dak, kalaaf la* tare Oat, Laa tea. Oat, Caaaka 

Dapal ktr Para* laat at ka la t laa Dak. kttat Da. Q. I. Sffark, Be r a ke r ea ps. Gapleak 
kay al ktr Farm laat at ka tat laa Dak, kttat Lt. J. C. Oattprark, rerakaraepk* Cap laa* 

Da*at Saalat* af Mlalaa Ukrer*. laafaa Cap leak 

Mia af Matara Mlarle M Sakaal, kttai M. 11 laa c. Mitaa. Laa laa. Oat. Caaaka 














